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ELECTRIC MOTOR AND A METHOD
THEREFOR

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority based on German Patent

Application No. 10 2006 031 453.0 filed on Jul. 7, 2006,
which 1s incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to an electric motor and a method for
finding the position of an armature 1n relation to a stator of the
motor, in the case of which the armature 1s driven by an
exciting field which 1s produced by exciting windings of the
stator, and the armature 1s caused by the exciting field to
perform an oscillatory motion, whose progression 1s detected
by a position measuring means for measuring positions of the
armature and 1s evaluated to determine the relative position.

2. Description of the Related Art

Such a method 1s for example described in the German
patent publication DE 103 15 754 Al. In the known method
which 1s for example applicable to rotary drives, a phase
relationship between the current serving for production of the
exciting field and mechanical oscillations of the armature, 1s
evaluated. The correlation results in a measure for the relative
position of the armature to the stator. Between the oscilla-
tions, which are produced by the current, and the oscillation
response ol the armature however undesired phase ditfer-
ences may occur, as for example owing to the effects of
friction, loads coupled with the armature and the like, which
influence the oscillation characteristics. Accordingly there
are errors 1n measurement. The position of the armature 1n
relation to stator can not be correctly found.

A knowledge of the position of the armature 1n relation to
stator 1s however essential for effective operation of the
motor. On the basis of a correctly found relative position the
respective motor will operate 1mn an optimum fashion. The
relative position, which 1n the case of a linear motor 1s a linear
distance between the armature and the poles of the exciting
field, and 1n the case of a rotary motor 1s an angle between the
poles of the armature and of the exciting field, corresponds to
a commutation effect, which 1s employed for the supply of
current to the exciting windings. When for instance a constant
but 1ncorrect commutation offset between the armature and
the stator 1s taken as a basis, the power output of the motor will
be reduced.

SUMMARY OF THE INVENTION

One object of the invention 1s thus to provide a method and
a motor for determination of the commutation offset or of the
relative position of the armature to the stator.

In order to achieve position object, on the basis of the
initially mentioned method the invention provides the follow-
Ing steps:

designation of a target value signal, applying for an oscil-

lation, to a commutation means for current flow 1n the
exciting windings,

modification of a designating commutation ofiset value 1n

the commutation means within a value range essentially
corresponding to the distance between two adjacent
poles of the armature, the designating commutation oil-
set value defining an assumed relative position with

reference to at least one exciting winding of the stator,
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causing tlow of current through the exciting windings on
the basis of the respective designating commutation ofl-
set value and of the target value signal so that the arma-
ture 1s driven to perform an oscillatory motion corre-
sponding to the target oscillation, and

finding at least one true or actual commutation offset value

in the case of which the oscillation amplitude of the
oscillation motion 1s near i1ts maximum.

Furthermore a motor in accordance with an independent
claim 1s provided embodying technical principle of the inven-
tion.

The method of the mvention may be implemented 1n the
case ol electrical linear motors and rotary drives, more par-
ticularly synchronous motor or in the case of combined lin-
car/rotary drives.

The motor 1s for example a motor with electronic commu-
tation. Preferably the invention 1s employed in the field of
so-called hybrid drives, 1n the case of which the motor 1s
coupled with a pneumatic drive, which are best simulta-
neously or sequentially operated.

The armature can be a permanently excited or an electri-
cally excited armature. The armature will preferably com-
prise a plurality of magnetic poles, which are arranged
sequentially and 1n a correlated fashion with the arrangement
of the exciting windings linearly or circularly adjacent to each
other.

The designating commutation offset value corresponds to
the an assumed position of one pole of the stator in relation to
at least one exciting winding. This relative position 1s still
unknown at the start of measurement, for example when the
position measuring means comprises an incremental dis-
placement measurement system. The designating commuta-
tion offset value 1s varied in order to find the true or actual
relative position or, respectively, the true or actual commuta-
tion oilset value. In this respect 1t 1s an advantage to run
through a value range, which corresponds to the distance
apart of two adjacent magnetically identical poles or counter
poles of the armature. In principle 1t 1s unnecessary to vary the
commutation offset, which may also be termed the commu-
tation angle 1n the case of a rotary drive, over two pole divi-
s10ns of the armature. Even on the basis of the distance of one
pole division, 1. €. within the distance apart of two adjacent
magnetic counter poles of the armature, 1t 1s possible with the
method 1n accordance with the invention to find the commu-
tation offset or the commutation angle.

It will be clear that a minor value range, 1. 1. by a compari-
son of the oscillation amplitude of the oscillatory movement
of the rotor with a correlation function, may in itself be
suificient to find the true or actual relative position of the
armature in relation to the stator and accordingly the actual
commutation offset value. A smaller value range may for
example be equal to the half the distance between two adja-
cent counter poles of the armature. Normally a larger value
range will improve the accuracy of measurement.

Determination of the actual commutation offset value may
take place parallel to the production of the oscillation move-
ment or, respectively, running through the value range of the
commutation offset or only when an essentially complete set
ol measurements for the oscillation movement 1s to hand.

The armature only moves a little during oscillations. How-
ever, 1t 1s convenient for the armature to be movable at least in
one direction of motion. When 1t strikes a hindrance 1n the
other direction of motion, this will not be a hindrance 1n the
performance of the method.

The target value signal may for example be applied as a
sine function. However 1t will be clear that 1n principle other
forms of oscillation are possible. It 1s possible for the arma-
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ture to be acted upon by a sine signal or by a cosine signal. It
would also conceivable for the target value signal to define,
for example, a target oscillation movement and accordingly to
be a target position signal for an oscillation movement.

The commutation offset or commutation angle 1s best
incremented within the value range continuously. The change
in such increment 1s however substantially slower than a
frequency of the target value signal, 1. 1. ol the sine signal and
preferably substantially slower. Accordingly the influence of
the changed value range 1s small as regards the commutation
offset on the oscillation movement.

Furthermore the amplitude of the oscillation movement 1s
comparatively small. It 1s best made substantially smaller
than the distance apart of two adjacent armature poles. For
instance the ratio of the distance apart of two adjacent arma-
ture poles to the amplitude of the oscillation movement may
be 1000 to 1 or 10000 to 1. In the case of a practical working
example a distance apart of 3000 to 1 has turned out to be
advantageous.

The frequency and/or the amplitude of the target oscillation
are preferably changed, for example within at least two con-
secutively following test runs. Accordingly an adaptation to
the real load conditions of the motor in the 1nstalled state may
be effected. For instance the motor may be in an oblique
position or may already have a load connected with 1ts arma-
ture. By changing the load and/or the amplitude of the target
oscillation 1t 1s possible to adapt to the real load conditions
and furthermore to make possible an optimum determination
of the commutation offset value even 1n the case of changed
loading conditions. For mnstance as from a defined starting
frequency value, which 1s defined by the 1ntrinsic mass of the
armature, the frequency will be reduce. When for example the
armature 1s moving a load or, respectively, when a load 1s
located on the armature, the system as a whole will be more
sluggish so that the reduction 1n the frequency will render
possible a higher precision of measurement. Starting with the
intrinsic mass of the armature 1t 1s also convenient to increase
the amplitude. This 1s more particularly expedient 1n the case
of major loads which may be located on the armature. It will
be apparent that in the case of an unloaded armature as well
the change 1n the frequency and/or the amplitude of the target
oscillation will step up the accuracy of measurement.

The true or actual commutation offset value will expedi-
ently found on the basis of a comparison of the amplitude of
the oscillation movement with a correlation function. The
correlation function will for example be a theoretically
derived function. It 1s also concervable to store, for example 1n
a memory of a control means of the motor, an amplitude
progression obtained under optimum conditions of measure-
ment, as a correlation function.

The designating commutation oifset values are preferably
found on the basis of the position values of the position
measuring means. For instance a starting designating com-
mutation value will be a randomly selected designating com-
mutation offset value. It 1s nevertheless concetvable that a
position value, which 1s found by the position measuring
means finds at any position at the start of measurements,
could constitute the starting designating commutation offset
value. The designating commutation oifset value will for
example be determined by incrementally increasing position
values provided by the position measuring means, for
example starting at a position value at the beginning of mea-
surements.

It 1s possible, owing to the intluence of the surroundings,
tor the armature to perform a movement modulating the oscil-
lation movement which 1s produced for measurement pur-
poses. This modulated movement may for example be caused
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by an oblique position of installation of the motor, in the case
of which the armature runs out of control. An attached load
can also cause a modulated movement. It 1s for example
conceivable for the armature movement to become uncon-
trolled owing to the measurement oscillation movement and
to drive itsellf. The modulation influence values may for
example be found as floating mean values and subtracted
from position values representing the combined modulation
function and the measurement oscillation function.

It 1s an advantage to monitor and to limit one movement
stroke or one rotary movement of the motor during the mea-
surement, for example using a regulation of angle. Accord-
ingly undesired movement strokes or, respectively, rotary
movement angles are avoided, which for example might lead
to damage to means {itted to the motor or fitted adjacent to the
motor.

A regulation of angle or a position regulation means may
also be employed with advantage for a further purpose:

The at least one actual commutation offset value may be
ambiguous. In the case of a simple and a double pole division
distance there 1s namely 1n each case a maximum movement
amplitude as regards finding the at least one actual commu-

tation offset value. Now 1t 1s best to supply one of the actual
commutation ofiset values to an angle or position regulation
means 1n order to perform a test. The position regulation
means will then comprise the actual commutation offset value
as a first actual commutation offset value or test commutation
offset value. The position regulation means will regulate the
position of the armature in relation to the stator on the basis of
the test commutation offset value. If the armature remains in
its current position, the selected actual commutation offset
value will be the correct actual commutation offset value.

It 1s nevertheless also possible owing to the above men-
tioned ambiguity for the “false” actual commutation offset
value to be transmitted to the position regulator. The regulator
will then so regulate, for example, the armature that 1t 1s
shifted with a maximum force out of 1ts target position. Then
the test commutation oifset value or, respectively, the first
actual commutation offset value will be increased by a value
corresponding to the distance apart of two adjacent magneti-
cally 1dentical poles of the armature or the distance apart of
two adjacent magnetically opposite poles of the armature.

In the case of the above mentioned test operation a limita-
tion 1s preferable, that 1s to say 1n the case of the test operation
mentioned supra a maximum movement stroke 1s advanta-
geously permitted which 1s best substantially smaller than the
distance apart of two adjacent armature poles so that the
armature cannot in the test run cause any damage to attached
loads or other structures in the surroundings of the motor.

It 1s moreover an advantage to perform some test move-
ments along a predetermined test movement path after putting,
the motor 1nto operation 1n order to verily the values found.

Further advantageous developments and convenient forms
of the invention will be understood from the following
detailed descriptive disclosure of one embodiment thereof 1n
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a diagrammatic circuit diagram with a dia-

grammatic cross section of a motor for an explanation of the
method.

FIG. 2 1s a perspective elevation of the motor 1n accordance
with FIG. 1 with the housing open.
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FIG. 3 shows a target force progression 1n an oscillation
movement, which 1s to perform a position regulation of the
motor 1 accordance with FIG. 1 in the method in accordance
with the invention.

FI1G. 4a shows progressions of a designating commutation
offset value for position regulation and also 1ts basic position
values of the position measuring means and furthermore of an
olffset value.

FIG. 4b 1s a view on a larger scale of part of the structure
illustrated 1n FIG. 4a wherein the oscillating progression of
the position values 1s indicated.

FIG. 5 shows a measured amplitude progression and a
correlation function.

FIG. 6 shows progressions in accordance with FI1G. 4a but
with a superimposed interfering movement.

FI1G. 7 shows a target force progression 1in accordance with
FIG. 3 with a changed amplitude and frequency.

FIG. 8a shows an oscillation function in the case of a
superimposed interfering movement.

FI1G. 85 shows the oscillation function 1n accordance with
FIG. 8a in which the interfering movement 1s eliminated.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A posttioning drive 9, as for example a handling drive or a
so-called robotics axle, comprises an electrical linear motor
10 with a stator 11, whose exciting windings 12 produce an
exciting field 13 for driving an armature 14. The motor 10 1s
a synchronous motor. The motor 10 constitutes a linear drive
for example. The armature comprises a permanent magnet
arrangement 15 arranged on a armature rod 16. In lieu of the
permanent magnet arrangement 15 an electrical coil arrange-
ment could be provided for producing a magnetic field.

At the front end of the armature rod 16 there 1s a power
output element 17, for example plate having mounting holes
for the attachment of objects to be shifted, which are not
represented in the figure. The power or force output element
17 1s able to be driven linearly with the armature. Preferably
at least adjacent to an end wall 25 the armature rod 16 is
guided on a housing 21 of the motor 10.

The force output element 17 for this purpose runs on a
guide 18 with a rod-like guide element running 1 a guide
socket 20 1n the housing 21 in a linear manner. The guide
clement 19 and the armature rod 16 extend 1n parallelism to
one another 1n the housing 21. At the front end of the guide
clement 19 and of the armature rod 16 the force output ele-
ment 17 1s arranged. The armature rod 16 and the guide
clement 19 extend through openings 22 and 23 at an end side
24 of the housing 21. The walls 26 of the housing 21 are
preferably detachably connected, for example by means of
screws 27 so that in the interior of the housing 2, components
described 1n the following are accessible 1n the interior of the
housing 21 for servicing purposes.

The exciting field 13 1s produced by means of a commuta-
tion means 30 controlled by a control means 31 and such
means 30 produces currents I1 through I3 for the exciting
windings 12. The control means 31 may constitute a compo-
nent of the commutation means 30. The means 30 and 31 are
for example arranged 1n a rear section 28 of the housing 21
and can be controlled by way of a wired or wireless interface
32 by a master control (not i1llustrated) for positioning tasks.
It will be clear that the positioning drive 9 may also be a
self-contained assembly with local logic control circuitry.

An mcremental position measuring means 33 detects the
respective positions of the armature 14 and transmits position
values 34 to the control means 31. The position measuring,
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6

means may constitute a component of the control means 31 or
of the commutation means 30.

A designation means 36, for example a controller, of the
control means 31, provides designation values for the posi-
tion regulation means 35. For example, the designation means
36 may designate a target force 38 as a target value signal 39.
The target force 38 has a sinusoidal progression (see FIG. 3).
One amplitude SA of the target value signal 39 1s substan-
tially smaller than the distance p apart of magnetically iden-
tical poles 42a and 425 of the permanent magnet arrangement
15 of the armature 14. The distance p apart of the magneti-
cally 1identical poles 42a and 425, for example between north
and south poles, will for example amount to 30 mm and the
amplitude SA for example 10 to 20 microns. The amplitude
SA 1s substantially smaller than a distance a2 or respectively
p/2 between two consecutively following magnetically 1den-
tical poles, for example 42a and 43a or 426 and 435.

The supply of the target value signal 39 to the position
regulation means 35 serves, during the putting into operation
of the motor 10, to find the relative position x of the armature
14 as regards the stator 11 or, respectively, the poles 42a and
42b and also 43a and 435 as regards the exciting windings 12
and, respectively, their wires 12a, 126 and 12¢. This relative
position X correlates with a actual commutation offset value
ki1l and 1s equal to this actual commutation offset value kil.
The relative position x0 of the armature 14 and accordingly
the actual commutation offset value kil 1s however not yet
known on putting the motor into operation.

For finding the actual commutation offset value kil differ-
ent designating commutation offset values kv are, as i1t were,
rehearsed. The designating commutation offset values kv are
varied 1n a value range w, which corresponds to the distance
p apart ol two magnetically identical poles 42a and 425 or 43a
and 435 of the armature 14. A value range w would for
example also suilice which 1s equal to the distance p apart of
two magnetically opposite poles 42q and 43a.

The designation means 36 has for example an incremental
counter 44, which 1n a value range of n=0 to a final value
ne=ne, for example 10000, increments oifset values oif
respectively by an increment of 0.003 mm so that a linear
progression of offset values off results.

The offset values off, for forming the designating commu-
tation oifset values kv, are added to the position values xm.,
which are formed on the basis of the position values 34 or are
equal to the position values 34. Accordingly the designating
commutation offset values kv become larger on each incre-
menting step n by 0.003 mm, for example 1n accordance with
the following formulas:

n: kv(n)=xm(n)+ofi(n)
n=1:kv(n=1)=xm(n=1)+0.003 mm
n=2: kv(n=2)=xm(»=2)+0.006 mm

n=3: kv(n=3)=xm(»=3)+0.009 mm

In FIG. 4a a test progression 1s 1llustrated in which no
external influences acted on the armature 14. The armature
accordingly dwelled essentially in the same position, 1.e. the
position values xm represent an essentially constant position
of the armature 14 in relation to the stator 11 so that the
designating commutation offset values kv also represent a
linear progression.

In the detailed view of FIG. 45 it does however become
clear that the position values xm represent an oscillation
movement 40. The resulting amplitude ra of the oscillation
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movement 40 1s for example smaller 1n a counter value nl
than at zero or at larger counter values n.

A progression vra of the amplitude of the oscillation move-
ment of the armature 14, which for example varies between a
bottom and a top value ral and ra2, 1s utilized to find the actual
commutation oifset value kil or ki2.

An analysis means 435, for example a program, whose
program code 1s held in a memory 47 and 1s implemented by
a processor 46 of the control means 31, compares the pro-
gression vra with a correlation function ki.

The correlation function ki represent a theoretical progres-
sion of a commutation ofiset error kerr, which for example
has a minimum at m1 and m2 and at zero p/2 and p respec-
tively has a maximum mx1 and mx2. In the case of the
commutation actual values kil and ki2 the progression vra of
the oscillation movement 40 1s mx1 and mx2 at 1ts maxi-
mums. The values zero and p of the commutation offset error
kerr correspond for example to a first actual commutation
offset value kil and the commutation offset error value

.

kerr=p/2 corresponds to a second actual commutation oflset
value ki2.

The analysis means 45 can compare the progression vra
also with a correlation function ki2, which 1. 1. corresponds to
a simulated amplitude progression. In the case of the mini-
mums ml and m2 the correlation function ki2 has horizontal
sections due to frictional effect, 1. 1. stiction or dynamic fric-
tion of the armature 14 and/or the guide 18.

To determine which of the two actual commutation offset
values kil and ki2, which differ by p/2 from each other, 1s the

“correct” actual commutation offset value, the control means
31 subjects the position regulation means 35 by trial and error
firstly to the actual commutation offset value kil. I1 the posi-
tion regulation means 35 1s 1n a position on the basis of the
actual commutation offset value kil to hold the armature 14 at
essentially the same position, the actual commutation oifset
value kil will henceforth be utilized by the position regula-
tion means 35 or angle regulation means for positioning the
armature 14. However, when the armature 14 has moved on
farther a certain distance and when on the basis of the actual
commutation offset value kil 1s position-regulated, the con-

trol means 31 will select f. 1. the actual commutation otfset
value k12 or will increase the actual commutation ot

set value
k12 by half the distance p/2 apart of two magnetically identi-
cal poles 42a and 42b, something which 1s equal to the dis-
tance a2 apart of two magnetically unlike poles 42a and 434
or 426 and 43b.

It 1s possible for the armature to be affected by external
influences, as for example a connected load or the like. In
such cases 1t 1s convenient for the control means 31 to vary a
frequency 1 and/or an amplitude of the target value signal 39.
The frequency of the target force 38 corresponds 1. 1. to a
starting frequency. The amplitude SA of the target force 38
corresponds to a starting amplitude. When armature 14 for
example has a major mass, 1. 1. owing to a load coupled with
it, the control means will increase 1. 1. the amplitude SA to be
an amplitude SA'and/or will reduce the oscillation frequency
of the target value signal 39 (see FIG. 7).

Moreover it 1s possible for external influences, as for
example a connected load or the like, to get the armature 14 on
the move, while measurement 1n accordance with the inven-
tion of the commutation value 1s being implemented. I1 the
armature 14 1s put on the move, 1. 1. owing to an external load
at a point 1 time t2 at a count of n2, the position values xm
will be increased linearly. The offset values off will be lin-
carly continued as well and added to the position values xm so
that the designating commutation offset values kv2 will be
produced. This will mean that the external effects, which

10

15

20

25

30

35

40

45

50

55

60

65

8

aifect the armature 14, will be taken into account during
measurement and the position regulation means 35 will
receive corresponding designating commutation offset values
kv2.

The position values xm2 oscillate in accordance with the
linear progression as shown 1n FIG. 6 in a manner similar to
FIG. 4b. An enlarged section A i FIG. 6 will make the
oscillating progression of the position values xm2clear. The
analysis means 435 eliminates the modulating influences ¢
from the position values xm2, such values e being optically
superimposed on the progression of the position values xm?2
in FIG. 6. Owing to the subtraction of the superimposed
influence values e, which are 1. 1. determined as floating mean
values of the oscillation, there will be a progression xm?2'. It
will be seen that at a section B there 1s the oscillating motion,
which 1s contained 1n the position values xm2'.

FIG. 8a diagrammatically represents measurement values
x3 of an oscillation function xm3 generally 1n accordance
with a section 49 of the oscillation of the position values xm?2.
The analysis means 45 finds a function €' of modulating
influence values xu as a floating mean value function of the
oscillation function xm3. The analysis means 43 subtracts the
modulating influence values xu from the measured values x3
so that the oscillation function xm3' as represented in FIG. 85
results with values of x3'.

A promising particular design of the invention 1s such that
in the course of performing the above mentioned method the
position regulation means 35 limits an oscillation stroke 40
or, respectively, limits an amplitude of the oscillation move-
ment 40, 1.¢. the resulting oscillation movement, to a limit
amplitude ga.

The monitoring means 48 1s for example a component of
the position regulation means 35, though 1t could furthermore
be a component of the designation means 36, which 1. 1.
monitors the position values xm, xm2 or xm2' for monitoring
the limit amplitude ga. The monitoring means 48 for example
prevent the armature 14 from performing an uncontrolled
change 1n position 1n the case of an incorrectly selected com-
mutation ofiset.

In the plots 4a and 45 the respective progressions are plot-
ted against counter values n. However instead of this it would
be possible to plot same against time, 1. 1. 1n lieu of counter
value axis n a time axis t would be possible.

It1s moreover concervable to have a pneumatic drive 1n lieu
of the guide 18, such drive then aiding the motor 10 during
travel and more particularly advantageously being of assis-
tance for halting the force output element 17 at set position.
The electric motor 10 would then essentially not have to
produce any halting or holding force.

What 1s claimed 1s:

1. A method for finding the position of an armature in
relation to a stator of a motor, in the case of which the arma-
ture 1s driven by an exciting field which 1s produced by excit-
ing windings of the stator, and the armature 1s caused by the
exciting field to perform an oscillatory motion, whose pro-
gression 1s detected by a position measuring means for mea-
suring positions of the armature and 1s evaluated to determine
the relative position, the method comprising;:

designating a target value signal, applying for an oscilla-

tion, to a commutation means for current flow 1n the
exciting windings;

moditying a designating commutation oifset value 1n the

commutation means within a value range essentially
corresponding to the distance between two adjacent
poles of the armature, the designating commutation oif-
set value defining an assumed relative position with
reference to at least one exciting winding of the stator;
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causing flow of current through the exciting windings on
the basis of the respective designating commutation oil-
set value and of the target value signal so that the arma-
ture 1s driven to perform an oscillatory motion corre-
sponding to the target oscillation; and

finding at least one actual commutation offset value in the

case of which the oscillation amplitude of the oscillation
motion 1s near 1ts maximum.

2. The method as set forth 1n claim 1, wherein the target
value signal defines a target force.

3. The method as set forth 1n claim 1, wherein the target
value signal 1s a sine or a cosine function.

4. The method as set forth in claim 1, wherein the value
range comprises a distance apart ol two magnetically like
poles of the armature.

5. The method as set forth 1n claim 1, further comprising,
finding the at least one actual commutation oifset value on the
basis of a comparison of the oscillation amplitude of the
oscillation movement with a correlation function.

6. The method as set forth 1n claim 1, further comprising
forming the designating commutation offset values on the
basis of position values from the position measuring means.

7. The method as set forth 1n claim 1, wherein the starting
designating commutation offset value 1s a randomly selected
designating commutation oifset value or a position value
determined by the position regulation means at the start of
measurement.

8. The method as set forth 1n claim 1, wherein by incre-
mentally increasing of position values prowded by the posi-
tion regulation means the designating commutation offset
values are produced.

9. The method as set forth 1n claim 1, further comprising
climinating modulating influence values from the position
values, the modulating influence values being caused by a
movement of the armature, same being modulated on the
oscillation movement.

10. The method as set forth 1n claim 1, further comprising
limiting a movement stroke and/or a rotary movement of the
motor in the course of measurement by a monitoring means.

11. The method as set forth 1n claim 1, wherein the ampli-
tude of the oscillation movement 1s substantially smaller than
the distance apart of two adjacent poles of the armature.

12. The method as set forth 1n claim 1, wherein the ampli-
tude the ratio 1n the distance apart to the amplitude 1s between
1000 to 1 and 10000 to 1, and in particular 3000 to 1.

13. The method as set forth 1n claim 1, further comprising
alteration of the frequency and/or the amplitude of the target
oscillation.

14. The method as set forth in claim 13, further comprising
reduction of the frequency starting with a starting frequency
defined by the 1ntrinsic mass of the armature.

15. The method as set forth in claim 13, further comprising
reduction of the amplitude starting with a starting amplitude
value defined by the intrinsic mass of the armature.

16. The method as set forth 1n claim 1, further comprising
transmission of the at least one actual commutation offset

10

15

20

25

30

35

40

45

50

55

10

value as a first actual commutation offset value to a position
regulation means of the motor and alteration of the first actual
commutation offset value by a value equal to half the distance
apart of two adjacent magnetically identical poles of the
armature and using the first actual commutation ofiset value,
changed to be a second actual commutation off:

set value, for
turther position regulation of the motor, when the position
regulation means alters a position of the armature on the basis
of the first actual commutation offset value by a predeter-
mined value.

17. An electric motor, wherein the armature 1s driven by an
exciting field produced by exciting windings of the stator,
comprising a control means for determination of a position of
an armature 1n relation to a stator of the motor, 1n the case of
which for the determination of the relative position the arma-
ture 1s excited by the exciting field to perform an oscillating
movement, whose progression 1s detected by a position mea-
suring means for measurement of the positions of the arma-
ture and 1s evaluated by the control means for determination
of the relative position, wherein:

the control means 1s designed for designation of a target
value signal, applying for a target oscillation, to a com-
mutation means for cause flow of current through the
exciting windings;

the control means 1s designed for altering a actual commu-
tation oifset value in the commutation means within a
value range, which 1s substantially equal to a distance
apart of two adjacent poles of the armature, the desig-
nating commutation offset value defining an assumed
position in relation to at least one exciting winding of the
stator;

the control means 1s adapted to cause the tlow of current
through the exciting windings on the basis of the respec-
tive designating commutation oifset value and of the
target value signal so that the armature 1s driven to per-
form an oscillation movement corresponding to the tar-
get value signal; and

the control means i1s adapted for the determination of at
least one actual commutation offset value, at which the
amplitude of the oscillation movement 1s near 1ts maxi-
mum.

18. The motor as set forth in claim 17 in the form of a linear
drive or a rotary drive.

19. The motor as set forth in claim 17 1n the form of a
combined electrical and pneumatic drive.

20. The motor as set forth in claim 17, wherein the control
means possesses a position regulation means which for deter-
mination of the at least one actual commutation offset value
receives a target force and position values determined by the
position measurement means, such values being incremen-
tally increased within the value range, which corresponds to
at least one pitch distance apart between the two adjacent
poles of the armature.
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